Continuing an earlier investigation [1] of a crude toluene-extract from wild ginger (rhizome o f Z in giber cassumunar (roxb.) two vanillin-H2S 0 4-positive spots were located on tic. M onitoring by tic, we isolated these two cassumunar-substances 1 and 2 (CS 1 and CS 2) [2] by extensive column chrom ato graphy on silica gel in low yields (1 kg crude drug gave 40 mg of CS 1 and 20 mg of CS2 respectively).
Continuing an earlier investigation [1] of a crude toluene-extract from wild ginger (rhizome o f Z in giber cassumunar (roxb.) two vanillin-H2S 0 4-positive spots were located on tic. M onitoring by tic, we isolated these two cassumunar-substances 1 and 2 (CS 1 and CS 2) [2] by extensive column chrom ato graphy on silica gel in low yields (1 kg crude drug gave 40 mg of CS 1 and 20 mg of CS2 respectively).
CS 1 crystallises as colourless needles, m. p. 130 to 131 °C from methanol. It has the m olecular form ula 12C26H 320 6 (M +, 440.2200), Amax (CDC13), 261 (4.29), 298 (3.96), 315 nm (3.94), vmax (KBr), 1610, 970 and 691 cm "1. U nder electron bom bardm ent the m ole cule undergoes a reverse Diels-Alder reaction to give the base peak at m /e 220.
CS2 crystallises as white needles m. p. 9 8 -101 °C from methanol. It has the m olecular form ula 12C24H 280 4 (380.1987) . ^max (CDC13) 240 (4.13), 267(4.23), 273(4.25), 289(4.02), 303(3.83), 3.16(3.53), Vmax (KBr), 1600, 960, 685 cm -1. As with CS 1, a re verse Diels-Alder reaction occurs in the mass spec trometer to give the base peak at m /e 190. The !H NM R of both substances were highly in formative and enabled us to define them as cis-3-aryl-4-styrylcyclohexenes (see 1 and 2). Extensive decoupling of the aliphatic protons al lowed the assignments shown in Table I to be made. In particular decoupling between H-2 and H-3 al lowed y 3,4 to be determ ined as 5 Hz for CS 2, and so the substituents at C-3 and C-4 must be cis. By analogy the same assignment was made for CS 1.
In CS 1 it was clear that the aromatic protons on each ring were para to each other, but this does not serve to completely define the substitution pattern of the ring. No inform ation regarding the substitution pattern of the two methoxyl groups in each ring of CS2 could be obtained from the !H NM R spectrum, but the 13C N M R spectra served to settle both points and to characterise CS 1 as 1 and CS 2 as 2.
The calculated values are those based on incre mental shifts for simple arom atic rings [3] , which are models of lim ited utility. Nevertheless, only the 2,4,5-trimethoxyphenyl substitution pattern is satis factory for CS 1 and only 3,4-dimethoxyphenyl ring satisfies the requirem ents of CS2 which are there fore defined as 1 and 2 respectively. The similarity of the aromatic carbons in the 13C NMR spectra of CS2 and the unambiguously assigned monomer [5] (Ta ble III) serves also to define clearly the substitution pattern of CS2 and underline the somewhat limited use of models for this series. It is interesting to note that the 2'(2")-OMe groups cause a significant change in the chemical shifts of C-3 and C-4 in CS 1 as compared with CS2. CS 1 is identical with alflabene, recently isolated from Alpinia flabellata [4] and we call CS2, cassumunene *.
*
Following completion o f this ms it came to our attention that, very recently, both CS 1 and CS2 had been isolated from Z. cassumunar and characterised by X-ray analysis [5] . Our proposed structures agree completely with those found by X-ray crystallography. Neither substance shows any Cotton effects in the CD and they must therefore be racemic. T heoreti cally a dim erisation of 3 by a Diels-Alder reaction could lead to 1, and similar dim erisation o f 4 could yield 2. It was therefore o f the greatest interest that the monomer 5, closely related to 4 could be isolated in considerably greater quantity than either 1 or 2 i. e. 1, 40 mg, 2 20 mg and 5 1000 mg.
Compound 5 at room tem perature is a colour less oil with molecular form ula 12C 12H 160 3(M +, 208.1099), base peak 177; Amax (CHC13), 260 (4.15), 264(4.14), 290 (3.66), 300 nm (3.62), vmax 3450, 1600, 965 cm -1.
Oxidation of compound 5 with the appropriate reagents gave veratric acid and veratraldehyde. This taken together with the 13C and JH N M R spectra, assigned as in Table III and 6 serve to unam big uously define structure 5. As noted previously the correspondence in the 13C N M R spectra between CS 2 and 5 serve to confirm the structure o f CS 2.
In view o f our isolation o f cassum unaquinones 2 7 and 1 8 together with alflabene 1 and cassumunene 2 it is possible to imagine a hypothetical biosynthetic scheme (Fig. 1) 
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Scheme. Signal at 5 3.67 moves to<5 4.11 on acetylation. Signal at S 3.67 moves to 6 4.11 on acetylation.
-3 d ,J l6
thesis of those compounds we have isolated. Clearly a m onom er corresponding to 5 but with R = OMe, (Fig. 1 ) is missing and we are currently searching for this compound. The question as to w hether or not the dim ers and the quinones are "natural products" cannot be satis factorily answered. O ur conditions of extraction and purification were mild but the amounts isolated were small com pared with monomer 5, and clearly a small am ount of Diels-Alder reaction cannot be excluded. However this m ight also happen in the plant, either by enzymic or non-enzymic processes.
